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AbStrAct
Background: Limited data are available regarding the management of chronic kidney disease (CKD) outside the 
specialized nephrology services in Sudan. 
Methods: A retrospective cohort study was conducted at Dr Salma Centre for Kidney Diseases (DSCKD) in 
Khartoum, Sudan. We aimed to determine the timing and reasons for referral of patients to specialized nephrology 
services and to evaluate the management of CKD at primary care level. Newly referred adult patients with CKD 
were recruited between July and September 2018. Information was extracted from the referral notes, from follow-
up records at DSCKD and via direct interview of patients. Data analysis was performed using SPSS.
Results: A total of 244 patients were studied. Their mean age was 55 ± 13 years and 210 (86%) were on regular 
follow-up at primary care level. Hypertensive kidney disease and diabetic nephropathy were the leading causes of 
CKD. Most patients (78%) were timeously referred with CKD stage 3 or 4. Referrals were mostly due to elevated 
creatinine levels (35%), non-resolving nephrotic syndrome (27%) and upon patients’ request (28%). Most patients 
(60%) did not require significant m odifications to  th eir ma nagement; 25  pa tients (1 1%) we re la te re ferrals an d 
scheduled for urgent dialysis. 
conclusions: The current study reflects a good level of awareness regarding the management of CKD at primary 
care level and appropriate timing of referrals in most cases.
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INtrODUctION
The overall prevalence of chronic kidney disease (CKD) 
in Sudan is estimated to range between 8–11% [1]. It is 
unlikely that all patients who are diagnosed as having 
CKD will be followed up by a nephrologist and it is 
expected that most patients will be cared for at the 
primary care level [2,3]. However, doctors working at the 
primary care level are often less aware of existing CKD 
practice guidelines. Previous reports have demonstrated 
that the treatment of patients with CKD at the primary 
care level is associated with a persistent pattern of late 
referral to nephrology services [4]. Late referral of CKD 
patients to these specialized services is associated with 
increased hospital admissions, elevated incidences of 
anaemia and CKD mineral bone disorder, and therefore 
increased morbidity and cost of care [4,5]. 
Patients with CKD are expected to be referred to 
specialized nephrology services once their estimated 
glomerular filtration rate (GFR) reaches around 30 mL/
min/1.73 m2 [4,6,7]. In many circumstances, the decision 
of primary care physicians to refer to specialized renal 
services is influenced by patient factors such as the 
presence of clinical symptoms, their age, education level, 
the availability of medical insurance and the proximity to 
specialized services [6]. 
Limited data are available from the Sudan regarding the 
management of CKD patients outside the nephrology 
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units, as well as the timing of the referral of patients with 
CKD to specialized services. The current study therefore 
analysed the patients with CKD who were newly referred 
to a specialized renal centre to determine the aetiology of 
their kidney disease, assessed their prior management at 
the primary care level, and evaluated the timing of and 
reasons for referral.
MEtHODS
A retrospective cohort study was conducted at the Dr 
Salma Centre for Kidney Diseases (DSCKD) in Khartoum, 
Sudan. The centre is a large, multidisciplinary nephrology 
department that is linked to the University of Khartoum 
and accepts referrals from all parts of the country. 
All adult patients newly referred to DSCKD with CKD 
between 1 July and 30 September 2018 were included in 
the study. We excluded patients who were less than 15 
years of age, those with previous follow-up at DSCKD, 
those referred with acute kidney injury, kidney transplant 
recipients, patients on maintenance dialysis therapy and 
those who declined to give consent for enrolment. The 
diagnosis and staging of CKD were based on the Kidney 
Disease Improving Global Outcomes (KDIGO) criteria and 
included the presence of abnormal radiological or histo-
logical findings, persistent proteinuria or an eGFR <60 mL/
min/1.73 m² [6,7]. Acute kidney injury was ruled out once 
the kidney damage had been reported to be persistent for 
more than three months [8]. At DSCKD, urine dipstick 
testing and urine microscopy were routinely performed for 
all patients, and overt proteinuria on dipsticks was followed 
by measurement of the urine protein/creatinine ratio [6,9]. 
Serum creatinine concentration was determined enzy-
matically using a cobas c 501 analyser (Roche Diagnostics). 
Standardised creatinine measurements were reported 
as the assay was calibrated to isotope dilution mass 
spec-trometry (IDMS)-traceable reference material. 
Estimation of the GFR used the re-expressed MDRD 
equation, with-out adjustments for ethnicity. The 
severity of CKD was graded from stage 1 to stage 5 
[7]. Patients were labelled as being referred late if they 
were referred less than six months prior to the start of 
dialysis as kidney replacement therapy [10,11].
Data collection used a standardized data capture sheet and 
involved extraction of data from patients’ referral notes 
and DSCKD’s medical records. Patients were also inter-
viewed. Where patients had incomplete records, their 
referring centres were contacted for more details. Infor-
mation captured included demographic data, comorbid 
conditions, aetiology and severity of CKD, details of pre-
vious management and reasons for referral. All patients 
included in the study were followed up at DSCKD for at 
least six months.
Data were analysed using IBM SPSS Statistics for Windows, 
version 20 (IBM Corporation, Armonk, NY, USA). Variables 
were summarized using percentages, means with standard 
deviations, or medians with interquartile ranges. Chi-square 
and Student’s t-tests were applied for analysis of categorical 
and numerical variables, respectively. Univariate logistic 
regression was performed to calculate the relative risk (RR) 
and confidence intervals (CIs) for patients to be referred 
with advanced CKD. Statistical significance was set at a P 
value of less than 0.05.
The study was approved by the Ethics Committee of the 
Graduate College, University of Khartoum, Sudan. Approval 
was also obtained from DSCKD. Written consent was 
obtained from all participants before enrolment.   
rESULtS
During the study period, 279 adult Sudanese patients were 
newly referred to DSCKD with CKD. Among those, 19 
patients (6.8%) did not return for follow-up, 15 patients 
(5%) had incomplete records and their primary physicians 
could not be reached, and one patient (0.3%) refused to 
give consent for enrolment; these were all excluded from 
the study. A total of 244 patients fulfilled the inclusion/
exclusion criteria and were enrolled; they included 31 
patients (13%) who had their primary treating physicians 
successfully contacted for additional information. The 
characteristics of the study cohort are summarized in 
Table 1. Most patients were referred from urban regions, 
125 (51%) were males, 53 (22%) were university graduates, 
61 (26%) were secondary school graduates and 162 (66%) 
were unemployed. 
Hypertension, diabetes mellitus and glomerulonephritis 
were the commonest causes of CKD among the patients 
studied. A positive family history of CKD was mentioned by 
69 patients; the aetiology was determined in 34 cases and 
was mostly due to polycystic kidney disease and primary 
glomerulonephritis. 
Most patients (210, 86%) were receiving regular follow-up 
in a government or private primary healthcare facility 
before being referred. Follow-up was with a general 
physician in 89 patients (42%), family physician in 17 
patients (8%), general practitioner in 83 cases (40%) and 
was unknown in 21 patients (10%). The mean duration of 
follow-up was 2.6 ± 2.9 years, with most patients (190, 
78%) being referred with CKD stage 3 or 4 (Figure 1).
At DSCKD, the diagnosis was confirmed clinically in 205 
patients (84%), and kidney biopsies were performed in 39 
patients (16%). Hypertensive nephrosclerosis and diabetic 
nephropathy were the commonest causes of CKD. Patients 
with hypertensive nephrosclerosis were found to be at 
highest risk of being referred with advanced CKD (Table 2).
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table 1.  characteristics of patients newly referred with cKD and reasons for their referral (n = 244).
Frequency (%)
referred from urban / rural areas 171 (70%) / 73 (30%)
Male / female ratio 125 (51%) / 119 (49%)
Mean age of patients
At referral to DSCKD 55 ± 13 years
When first diagnosed with CKD 48.6 ± 16.6 years
Married / unmarried 206 (84%) / 38 (16%)
literate / illiterate 172 (71%) / 72 (30%)
employed / unemployed 162 (66%) / 82 (34%)
Family history of cKD 69 (28%)
risk factors for cKD progression
Hypertension 186 (83%)
Overt proteinuria 112 (46%)
Diabetes mellitus 108 (44%)
Anaemia 79 (32%)
Dyslipidaemia 77 (32%)
Haematuria or proteinuria 62 (25%)
Ischaemic heart disease 23 (9%)
Smoking 17 (7%)
*Mean serum creatinine
At referral to DSCKD 345 ± 230 µmol/L
When first diagnosed with CKD 212 ± 221 µmol/L
Median egFr 
At referral to DSCKD 18 ± 47 mL/min/1.73 m2
When first diagnosed with CKD 30 ± 35 mL/min/1.73 m2
#reasons for referral
Persistently high serum creatinine 86 (35%)
Patient or family request 67 (28%)
Nephrotic syndrome not resolving 65 (27%)
For further management by a nephrologist 57 (23%)
Rapid deterioration in kidney function 43 (18%)
Planning for kidney replacement therapy 18 (7%)
Other 16 (7%)
*In 61 patients, the initial serum creatinine and eGFR were unknown. #Some patients had multiple reasons for referral.  Abbreviations: CKD, chronic kidney disease; eGFR, 
estimated glomerular filtration rate.
A significant number of the patients with CKD stages 4 
and 5 were being treated with calcium carbonate, vitamin 
D analogues, iron supplements and erythropoietin therapy 
(Table 3). However, 34 patients (14%) were not having 
regular follow-up and were referred to DSCKD via 
emergency departments.
During their follow-up at primary care level, 147 patients 
(70%) had well-controlled blood pressure on antihyper-
tensive medication and required no further interventions at 
DSCKD. Furthermore, 112 patients (53%) were maintained 
on angiotensin converting enzyme (ACE) inhibitors or 
angiotensin II receptor blockers (ARBs) for renoprotection. 
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During the six months follow-up period at DSCKD, no 
significant changes were made in the management of 146 
patients (60%); 25 (11%) were scheduled for vascular 
access creation, and 17 (7%) were referred for pre-trans-
plant work-up. A total of 54 patients (22%) required a 
series of modifications in their management plan, including 
the drugs prescribed to control hypertension, CKD–mineral 
and bone disorder and anaemia (Table 4). Furthermore, 44 
patients (18%) had to be initiated on immunosuppressive 
therapy for their CKD (Table 5).
DIScUSSION
The current study demonstrates the presence of a good 
level of awareness of evidence-based guidelines for CKD 
among primary care practitioners in Sudan, with 78% of the 
CKD patients received at DSCKD being appropriately 
referred with CKD stage 3 or 4 [12]. This probably reflects 
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Figure 1.  Staging of chronic kidney disease in patients newly 






























table 2.  aetiology of advanced cKD among newly referred patients (n = 244).







Hypertensive nephrosclerosis 28 (21%) 57 (53%) 85 (35%) 2.1 (1.6–2.7) <0.001
Diabetic nephropathy 25 (18%) 17 (16%) 42 (17%) 0.8 (0.6–1.3) 0.597
Glomerulonephritis 24 (18%) 7 (7%) 31 (13%) 0.45 (0.2–0.8) 0.019
Polycystic kidney disease 18 (13%) 0 (0%) 18 (7%) 0.06 (0–1) 0.038
Lupus nephritis 7 (5%) 5 (5%) 12 (5%) 0.9 (0.5–1.9) 0.855
Interstitial nephritis 9 (7%) 2 (2%) 11 (5%) 0.3 (0.1–1.4) 0.154
Others 17 (13%) 11 (10%) 28 (12%) 0.8 (0.5–1.4) 0.588
Unknown 8 (6%) 9 (8%) 17 (7%) 1.2 (0.7–1.9) 0.421
Abbreviations: CI, confidence interval; CKD, chronic kidney disease.
table 3.  chronic medications prescribed for patients while on regular follow-up at primary healthcare facilities (n = 210).











ACEi / ARBs  3 (100%) 6 (21%) 38 (39%) 53 (78%) 12 (86%)
Calcium carbonate 0 (0%) 2 (7%) 46 (47%) 62 (91%) 14 (100%)
Vitamin D analogues 0 (0%) 0 (0%) 31 (32%) 36 (53%) 9 (64%)
Iron supplements 0 (0%) 0 (0%) 16 (17%) 64 (94%) 14 (100%)
Erythropoietin 0 (0%) 0 (0%) 0 (0%) 18 (29%) 7 (50%)
Loop diuretics 0 (0%) 6 (21%) 2 (2%) 31 (46%) 8 (57%)
Abbreviations: ACEi, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers; CKD, chronic kidney disease.
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the attentiveness of the treating physicians towards pro-
gressive declining kidney function. Because 28% of referrals 
were at the request of patients or family members, it also 
reflects their concern regarding their kidney health. Timely 
referral of patients with CKD to nephrology services allows 
for optimizing the management and slowing the progres-
sion of the disease, planning kidney replacement therapy, 
and results in improved survival [10,13].
Only 35% of the Sudanese population is urban; however, 
70% of the patients studied were from urban regions, 
which have better primary healthcare facilities, better trans-
portation, and are near specialized health services [14-16]. 
Most referred patients had received at least some formal 
education and had access to medical insurance coverage 
and family financial support. Educated patients are expected 
to have better incomes, are often aware of common 
health problems and tend to seek medical care early [1,17]. 
On the other hand, around 30% of our patients were 
illiterate and were mostly from rural areas and more likely 
to be referred late. It is likely that illiterate patients had 
more limited understanding of their illness and often sought 
medical advice late [1,18].
More than one third of patients studied were unemployed, 
a much higher rate than that of the general population, 
referral of patients with cKD in Sudan
table 4.  changes in the management of newly referred patients with cKD (n = 224).













None 3 (100%) 9 (32%) 80 (76%) 49 (58%) 5 (22%) 146 (60%)
Antihypertensive drugs added 0 (0%) 0 (0%) 7 (7%) 19 (22%) 13 (57%) 39 (16%)
ACEi added 0 (0%) 14 (50%) 21 (20%) 6 (7%) 0 (0%) 41 (17%)
Calcium carbonate added 0 (0%) 0 (0%) 5 (5%) 32 (38%) 9 (39%) 46 (19%)
Vitamin D analogues added 0 (0%) 0 (0%) 0 (0%) 23 (27%) 7 (30%) 32 (13%)
Iron supplements added 0 (0%) 0 (0%) 2 (2%) 21 (25%) 9 (39%) 32 (25%)
Erythropoietin initiated 0 (0%) 0 (0%) 0 (0%) 35 (41%) 16 (70%) 51 (21%)
Loop diuretics stopped 0 (0%) 0 (0%) 0 (0%) 15 (18%) 6 (26%) 21 (9%)
Kidney biopsy requested 0 (0%) 19 (68%) 25 (24%) 0 (0%) 0 (0%) 44 (18%)
Referred for transplant 
work-up
0 (0%) 0 (0%) 0 (0%) 8 (9%) 9 (39%) 17 (7%)
Scheduled for dialysis  
access creation
0 (0%) 0 (0%) 0 (0%) 8 (9%) 17 (74%) 25 (11%)
Abbreviations: ACEi, angiotensin converting enzyme inhibitors; CKD, chronic kidney disease.
table 5.  immunosuppressive therapies prescribed for newly referred patients (n = 44). 











no biopsy  
(n = 5)
Tacrolimus 1 (7%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (2%)
Ciclosporine 3 (20%) 0 (0%) 0 (0%) 3 (100%) 0 (0%) 0 (0%) 6 (14%)
Prednisone and MMF 0 (0%) 6 (67%) 0 (0%) 0 (0%) 6 (100%) 0 (0%) 12 (27%)
Prednisone and AZA 5 (33%) 3 (33%) 1 (17%) 0 (0%) 0 (0%) 0 (0%) 9 (20%)
Prednisone 6 (40%) 0 (0%) 5 (83%) 0 (0%) 0 (0%) 5 (100%)  16 (36%)
Abbreviations: FSGS, focal segmental glomerulosclerosis; MPGN, membranoproliferative (mesangiocapillary) glomerulonephritis; MCD, minimal change disease; MN, 
membranous nephropathy; LN, lupus nephritis (classes iii, iv, v); MMF, mycophenolate mofetil; AZA, azathioprine.  
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which is estimated at 18% [19]. Most patients related their 
unemployment to their physical disability; however, inter-
views conducted by the renal social worker suggested that 
the main reasons were their psychological unwillingness 
to seek employment, over-protective families and family 
financial support, which is highly prevalent in the Sudanese 
culture.
Variations were seen in the clinical practices and manage-
ment of CKD in individual primary healthcare centres. 
Overall, the median eGFR reported at the time of referral 
was 18 mL/min/1.73 m2 with few patients being referred 
early (CKD stages 1 and 2). Deferring referral of early 
stages avoids overwhelming the limited specialist renal 
services. Urine dipstick tests and urine microscopy were 
routinely performed for all patients during their follow-up 
at primary healthcare centres. The urine protein/creatinine 
ratio was mostly determined for those with more than 2+ 
protein on urine dipsticks and those with hypoalbuminaemia. 
Testing for microalbuminuria is not routine at primary 
healthcare level. This might lead to early CKD being 
underdiagnosed [20].
Hypertension, diabetes mellitus and glomerulonephritis 
were the main causes of CKD; those are the commonly 
reported causes in Sudan. The most common indication 
for performing a kidney biopsy was nephrotic syn- 
drome; primary focal segmental glomerulosclerosis (FSGS) 
was the most common lesion diagnosed. In Sudan, FSGS 
and membranoproliferative (mesangiocapillary) glomeru-
lonephritis have consistently been reported as the com-
monest causes of primary glomerulonephritis. Patients who 
refuse a kidney biopsy are therefore often treated 
empirically for these conditions [21]. 
The patients who were referred late were mostly those 
with long-standing hypertension who had adhered poorly 
to therapy and did not follow up regularly. Late referral is 
associated with reduced survival on dialysis and less chance 
of having a kidney transplant [7,13]. Most of the patients 
with a family history of CKD were aware of the implications 
of the condition and were often referred to DSCKD upon 
request and with CKD stage 2 or 3.
On reviewing the management at primary care level, it 
appeared that around 60% of hypertensives had well-
controlled blood pressure and did not require changes in 
therapy. Furthermore, CKD renoprotection strategies, 
treatment of anaemia and CKD-mineral and bone disease 
control guidelines were implemented in similar percentages 
of patients. These findings probably reflect efforts to 
enhance CKD awareness and promote clinical practice 
guidelines among primary care physicians, with the Sudan 
National Centre for Kidney Diseases and Surgery (NCKDS) 
playing an important role in this regard.  
Our study is limited by the relatively short study period, 
and the low numbers of patients enrolled from rural areas. 
The numbers of patients referred to specialized health 
services from rural areas often drop dramatically during the 
rainy and harvesting seasons. Longer-term, multicentre, 
prospective studies with the involvement of primary health-
care practitioners are therefore essential to confirm the 
validity of the conclusions of the study reported here.
cONcLUSIONS
There is a good level of awareness regarding the manage-
ment of CKD stages 3 and 4 at primary healthcare level 
and most patients are well managed and timeously 
referred. Improving the awareness and management of 
CKD at the primary care level is expected to lead to better 
outcomes for individual patients as well as benefits for the 
healthcare system.
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